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Abstract (Basic): JP 2000058650 A 

NOVELTY - The Si02 film (103), Si3N4 film (104) and Si02 film (105) are formed 
sequentially over a wiring layer (102) on the substrate (101) and a recess (106) is 
formed by etching predefined portion of the films (103-105). Titanium nitride layer 
(109) is laminated inside the recess of the insulating film. Then, a copper film (111) is 
formed on the titanium nitride layer. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) manufacturing method of semiconductor device; 

(b) manufacturing apparatus of semiconductor device 
USE - For e.g. semiconductor integrated circuit. 

ADVANTAGE - Leakage current between recess and wiring layer is reduced, as the 
recess is coated with titanium nitride layer and copper film. Prevents diffusion of copper 
atom by using silicon containing titanium nitride layer. 

DESCRIPTION OF DRAWENG(S) - The figure shows sectional view of semiconductor 
device. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To avoid operation failures or degraded yield, even 
if a wiring layer is formed using Cu. 

SOLUTION: A lower part wiring layer 102 is formed at the surface of a 
semiconductor substrate 101. Then, a SiO film 103, an Si3N4 film 104, and an Si02 
film 105 are sequentially deposited to form a through-hole 106 and a wiring groove 107. 
Then, a Ti film 108 is deposited by a physical vapor-phase growth method and then a 
TiN film 109 by a chemical vapor-phase growth method, and the surface of TiN film 
109 is exposed to N2 plasma. Then the surface of the TiN film 109 is exposed to SiH4, 
to form a TiSiN film 110. After a Cu film 111 is deposited on the surface of a TiSiN 
film 110 by a physical vapor-phase growth method, a Cu film 112 is deposited on the 
surface of the Cu film 111 by an electrolytic plating method. Lastly, the metal film on 
the Si02 film 195 is removed by a chemical-mechanical polishing method. 
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a3afl:^>afl!)aBfc-f*>*aji«-6iat. ae 
afc^* >m<Dmw*~> y n >ft£afc«ar s ^tt- 
•fcoT-> y 3 >%mm&* >m%m&* siat, a 
?b-> y ^ >aaans^ >b©*bj- -> y n >it-^\z 
aarsttK«toT->yn>B*jgj5g-r&xai. a 
Bs/ij n >a<oaBfc*aataaf *xat*«r. 

[0 0 3 4] *BaicJ:&Xea0¥*ttaBC!>a£2r 

a«J:fcaiaa#it*»iaE-r*xat, Mi2$s 
i aa^a*a-5fgaa*a?3SfiU:»ciiai-sxe 
t . ots. < t t>-gs*t^f3^ i BBBttcar seaa* 
waaa«fc»ar*xat. MsiegaKcDiHisswF'ggs 

©smwot. asa2aafmt«B«r&xa 

m*it¥m%m}£&mz£-}Ttm?z>xm£. wsbs 
ft;^>nog®(r-f^->*Bg|fr2>x8i, aeaos 

t-> y n >ttmt?-f >a*»iarr*iai . 
y n yammer* >a©aBc*> y a xb-g^t-^® 
■f*ntfcj:oTs/'j3>a*»rirrsxai:. ac*> 

•J a >B©H®{c^B® *«ttfsxa t *^tr 0 

[0035] »*L^nis^c^^Ttt. mu-<*> 
zmm-zumt. a«BBfls?^>a<oaB*7 r 9Xv 
«'^gt-sxa**tj„ 

[0 0 3 6] BffiSfc^>»*aa*-sx8Ht. r-h 



[0037] mfr> , j^>-£#3.itr?>m*mi&-tz> 
[0 0 3 8] m&g.itr*>m*77X-?izm&?z>j: 

[0 0 3 9] ffiL^JfiJg^Ttt. I9?e->'J3>-&W 
>-&*^-ft^>@©SiSS;3 0 0\;£U:ClJOj^U. A* 
[0 0 4 0] #*U»*B»B«Nvctt. ftlffigfb^ 

[0041] ff&Lu&BBB&isvvrtt. tate&jsB 
mmt^? >fa<Dffifemt$±\zm i ©*BB*«B-rs 

XSi, tflS2Bl©&BB±fc*y=H£K:«fc-3TSg2© 

*jbw sia t 

[ 0 0 4 2 ] $ L V-BBBttTtt. ffiffijjl 2 ©&BB 
[0 0 4 3] #B8fc«fca¥Bftgfi©aBgBB:, * 

ffl^+wxi. ttGfts^wtort&fcttBsti&i)- 

£, ^e*S^^W1©rtg5KKB*tifc»S(;p£, M 
ae*2?*>/X©fta£BB3tt&&AD£:. 

>A©rtBfcBB$ft£BS££^SttSs»$vffi 
fiSU8l£<»:. Bffi-!»-fe^*«tr«WBB«C»«Sn&« 

[0 0 4 4] JfSUiBBBBTtt. Be9^>«dtr 
*«Hfc«*£BE5' , J n ^flsSfttBBfcttBBey-* 
WTOrtBfcBAr * £ S«k 5 fcB&£ tiT v» 

[0 0 4 5] #*U>£BJBBTtt, l9ffi5 L ^>*$tf 

>©vi-m*^ffiffl-r* r ta«T* s 0 

[0 0 4 6] #*U.*Jt#«raa. MGBJlMb^4b£ 
UTBB. 7>=E-Ts 43<ktffc H7V>©^Ttl^Sr 

[0 0 4 7] «F*U>BB»BTWt. BEi/UnXfc^ 
[0 0 4 8] »iLlr>^ifi^®Ttt. ttBft£*tt«4l& 



,,o 

(7) 4$H¥1 2-058650 

bkb&bb? 1 *' >««S£©ra^«*BRjsi^T3iig$ 

[0 0 4 9] »*LV40B»BTtt. BIBft#tt&B& 

B£i-«$£nfcBJt«££B*., niE^wscfflfiBR 
S£«rae«Jii«^£©wdt2ftEiR2i^Tfa^$tiT^ 

[0 0 5 0] »*U»*B»BTtt. W3B<b^W$W8fiE 
[0 0 5 1] 

[BB©£B©BB] «T. 4:B««E>%KBBftBBI= 
[00 52] (BBBBl) B1~7£#BL&*(&. 

*%w<Dm i ©n«jgB*Bwrs. 
[0053] *mmMm<D*m»mm.}t. H7Cjs-r«t 

•5fc. ^FHwOh7>^^«:af©BB0BB^*t»ri6 
Sn&^MMWB <B«fl->y3>B«) lOli.f 
£#gfcl 0 1 OBBCB&S ttfcTBSBBB (Ml 31 
B«B) 1 0 2 £. T8&SS&B 1 0 2 *BS J:3fc¥B 
#£<gl 0 l±fc«Batifc=B4b^B (S i O 2 ) 
i^i 0 3t*BATV.«. *B£i0BTH:. r^Bftg 
*l 0 lj tt, n>*tt. ^©Sffifc^fiK;* 

ftfc h 5 > PX^BoBBBBBT. *s«fcl«M»IIBB 
^ £B5 J: 3 »3*«£S-> ij n >3tB<0BB WBBSnfc 
!6»Bfc»fc5£a*B*H§l<TBBL , r^6. TS? 
88110 211 ^>^Xf> (W) . 

(a d . « (cu) finomnmmm^xm^ 

[0 0 5 4] S i O 2 B 1 0 3±fcttE3B*b=$--t'B 
(S i 3N4) JR1 0 4*t^«SnT*50. S i 3N4I&I 
0 4±KttS i 0 2 J&5#i««£ttT^S. SiOjKl 
0 3. S i 3N4BI 0 4^«kOfS i 0 2 JK1 0 51Z&-? 
T®B«SBB^j«$nTV^. COBMBMtCI*. 
BBCPOBiWBJfcSnTl^S. ElBtt, TSRffi^B 1 0 
2 fc:B?'£x;t'— ^ 1 0 6 £. ;u 1 0 6 

tt«rr&BttEI» 0BBB) 1 0 7 4:ja»5»j«StlT 
*5 0. S2JBB1 0 7F*9i'«X;U-zH-;H 0 6«r^UT 
TSSSHtaB 1 0 2 i3BBMlcBttt-S±BGBB 1 1 3 
#Rl*&trc»&. flBBBi 0 7©B«tt. B^.«»l 
0 0-2000 nrntiO, B*ttBA.«»l 0 0~ 1 
OOOnmTifeS. *&£BBTtt. 
;H 0 6©F«3a*ffi«l«l 0 7©f|fc*KttEI/T 

^s. B»©^;u— *-;n 0 6 0. 1~ 

2 <tmBB©MB**WT. ^fiE^Bl 0 7ft\zMf8Lis 

[0055] ±.tmmm 1 mt x;k-^-;p 1 0 6 
*5<ktfB2$l$i 0 7©f*?BB*J;VilcfflS:B5J;5^ 

> (Ti) J|108t, T ill 0 8±fci<IB$*l&3 
(TIN)*10 9t. T i N|l 0 9 ±IZ& 



•O 



fiK$*lfc->Un> (S i ) *<£tST i N (TiSiN) 

mi i o. t i s i umi i Q<D%mztmatiitcu 
mi 1 1. cu&i i i±fc«w*n&cuigi 1 2<k 

[0 0 5 6] TiN110 9li. X;k-*-JH0 6* 
109 ai. XJk-*— ;H 0 6ts£.zmmmi 0 

7oi©i±{;^i«$nfe^gs^ <*3#£«i o i iz 
&mm\z¥frttm±izie&isti&ft) io9btc, « 

gKjftDTES'J-r*. Rit, TiSiNlllOfe. 
x;ir-*-;n o 6£>£zm®mi 0 7 ©f*3©M±K;#5 

B-tfc:#5j5££ft?t:gS#) 1 lOai. yUU-tfc— ;H o 

6fej:afffi«ajfsi o i <D!m±.\zmfSLi£ixrz*.¥-nft 

1 0 1 1'^gMKWfciSil'm^SngiS 

[0057] Tm§mmitmimu^.)immz(R 
©sn i mi"<)v (iui^i <N<omo 

N©g&) 

[0058] «±©± s dti^o. 

©&ffi£tt&tTX;i<— Jjs-;U 1 o 6 ©r*fc«fctf±g5fiE 
$Jf i i 3©p a i©'j-^«i«*«T$-(i-2>j:£^-e^ 

S. ^©JSE&tt«T©S»5T&S. 
[0 0 5 9] *%ltM&t3»TI±. BE48J81 0 7©«!l 
£tt. T i S i Ngl 1 OlC^OMBSftT^S. T i 

S i NJgU^itiSS i «, S i -NhK-sts-smm*: 
t-?T^Z> Q S i -N&££cum?<Dms.m*mit>T 

<£U©T, S i -Htg-S^tST I S i NJKtt. T i N 
JKi:iJt>Cu^Ot£«^gl5±-rsi6^jS<^S. 
©fci?>. CuRll l*5j;tfCu4[|l 1 2£#|j5£-rsc 
uHlT^S i 0 2 J&1 0 343<fct*S i0 2® l 0 51Z3M 
U~<<&9. S i 0 2 J&1 0 3*i«ktfS i 0 2 |f|l 0 5 

-;H 0 6 <Dr«1*«k^±g?l2«(Ji 1 1 3<Dffl<D*)->7n 
ift*ft*©^£lt&LT<£T;*-t£<& d 
[0 0 6 0] CJlT. TiS iNI&l lOamns 
S i ©«Sl't)^Ti«^-rSo T i S I Nfgl 1 0 aC 
titlSS i©S^#5® : f%«fcO*£<&5<l:, Cu 

JKi l i^Stt£$*i&Cu©?©&#£6*ifc-f fcftfi 
jWKTU x;u-*-;n o 6©p^*i«tz/±g?ffiiK@ 1 
i 3<Drn<Di)-pmmm*-tz>o et±os**^, t 

i S i Nlgl 1 0 atC^in&S i ©SKtt, 5^% 

[0 0 6 1] T i S i NJJgl 1 0 a©P£{~^H 

TlftWrs. T i S i N#U 1 0 a©J?;*#l nmiO 
CuJ&l 1 l7»6{fciS£tl*Cufi(-?© 
&«£8<flk1-*ttf&WgTU 7;i—*-;H 0 6©ffi 

o 



< 8 > 4$Pl¥l 2-058650 

43<fctf±g?fiE*SJI 1 1 3©Pfl©'J-^S)$lijitt#*-f£>. 
-vfr. T I S 1 NJBSl 1 0 a ©#£#5 0 nmj:0^ 
±g?S2&lf 1 1 3©»r®«£Cul8U 1 1*3 
■ktfCuSl 1 2<D»f@Sl^t&*2>Sll-&^<g;T'rSfcJ?> 
fc. ±gB8B*8Hl 1 3©62«Jglft#iti*U ¥8M*gB 

©£Wft§g£4gT£-i*-£. £t±®aa#s. tisin 

J8U 1 0 a©JS£tt. 1 nmH±)5o5 0 nntKTCS 

[0 0 6 2] JfcC. TiSiNIllO bODJSStO^ 
TiftWTS. T 1 S i NJjg©Jg£ts$5 OOOOtfQcm 
US) tt, T i N&©|g£t$S (2 0 0ttOcmM «t 

b^ss^. z\<Dtz$>> t i s i nmi i o bvmz**: 

L^fSi:. TSSEIgJl 1 0 2 £±386318® 1 1 3 

T£1*<&. &Jt<Dmm&*>. TiS iN®l 10 b©j? 
Ste. T i S i Nmi 1 0 a©/P£<fc9*)iS<f.5©# 
Situ. 

[0063] *nmmmiz&tfz>*m#mm<DmmjjVk 
[oo6 4] i-r, 0ifc*-r«t3f'. *0*©hv> 

^X^^:i:©««lpJK^^^^nfc^»a«l 0 
1 *H*U 1 0 1 ±fcTSKIMI 1 0 2 * 

Jgfirr*. TgSffi«l/il 0 2©J&£tt. x/ly 

* 'j >^ffif'«t o a i mz*mi*&wi i o i ©hbc« 

[0 0 6 5] ^C. 02£?p-rj;3fc:. ~UX-?fm?5 

K<Dft¥m$5mf$.&.mz*. *) s i o 2 m cr» :»io 

0~2 0 0 0 nm) 10 3. Si 3 N 4 jK CKJ? : *«)5~ 
5 0nm) 10 4. S i O 2J8 (ISi? : S«J 1 0 0 ~ 1 0 
0 0 n m) 10 5 Zmizmt. Ltz'&lZ, 'J V ^7 7 ^ - 
te*5 «k!^ K ^-f X y -^>^* 2 iHj-foSSK&ffl-f S 
^iCioT. S i 0 2 K1 0 3*i«J;^S i 3 N4mi 0 
4 ©rtSJfcTJl—*-^ 106*. SiO 2 j|[105© 
F«3SStg2iSS 1 0 7 &Mf$.-tZ>. 
[0 0 6 6] 03fc^-Ti;5(', 7^=f> (A 

r) (H 2 ) ^£*Srffl^fcKv-fXy5 L >^t' 

«k07;W— ;H 0 6©JSS©^»J— ^>^Srff^tJ 

*) T i K W : #10 . 
5 - 1 0 nm) 10 8 £Jfc*8U iK^Tffc^W^SfiKg 
ffiJZJ: 2 0 nm©T i NJ» 1 0 9 ^Vim?** it 
^W^MiScSmi'iST i Nmi 0 9©^S(tt^©«ta 

t ij&i 0 8 ommm 
1 0 1 **s^y>/s*i*it3 5 o'Cj-iiD^-rs. 
&&i 0 i&%.ftmm\z$mi.rzs. n^^>n<on 

Sl^'JCA (He) T^Lfc^h^^Xi?^^;^ 
(TDMAT) ^AfS. C©IS. *S^>/\' 
©rtg&C*JttSTDMAT©#JBE>i<3 Pai!i5J;5 
J'. TDMAT©#A«*g«S^S. #A*ntTDM 

ATttT ij^i 0 B<Dmm-?immRfc*mz\\s> t i 



[0 0 6 7] B4fciR*-J:SC. TiN]&10 9 

©«®£. gsSl (N2) T^Xvl-gg-fS. XvXV 

Cft£«!>NK*>;0Hi*fl&Ki 0 l irifi]*^TSiS^ 

nm-«to, i o i izsmtm±.\zvm 

tsfXftT i Nmi 0 9 Mi. ®r1*><DGm*&ttZ>ft 

jfa^ibU, *-©8?£#ia]±ir*. 

m 0 1 ceKSS*B±Cit8|^n75:T i Nj&l 0 9 

Xv£fifcgB^#fflV\ ^ftwt-rtTN 2 #X© 
aE2j£#Jl 0~1 0 0 0 P ag£i::S8:5£U 2 0 0~2 

0 0 0W©S#£4ASC£K:±oTS2?£Urt:X7X-? 

[0 0 6 8] 05»::iSf TINK109 
©S®£. ->7> (S i H 4) i'Sgfio Z.<D®M 
it, N 2 XvXv^©*g^7Ufc¥^S«l 0 1 

H 4 *#A-rsti^«tofT^5. £©iigs. n^f-\y 

Afl©S i H4©^JE^3Pai;^^j;5j;, S i H 4© 

3iA«#safrr <t 0 „ t i 1 0 9 a ©« 

®(~teT i S i NJ&l 1 0 art*. TiN§109 b©S 
SKttT iSiNU 10 b)Wgsfc£*l&#. 
<3»9i-f 2>«k3i~. TiSiNlllO b©J?£»T i 
SiN®110 a©J9£J;i9t>/h3<&;2>o 
[0 0 6 9] @6{Z*-TJ;5fc. T i S i Nj&l 

1 0 <»mm\z®ig.$>%.mf$.&mz£. ocuk (m/? : # 

5~2 0 0nm) 11 1 tJftSKfS. fcjKU C uj&l 

1 l©f£«KtW«&l 0 1 ©4"*»<0*trS. C 
ultl 11 &£ML&ffc£. T i S i Nfltl l 0 b&J; 
tfCuBU 1 1©3EE£J» (H 2 S0 4 ) TMS»L*C* 
<d. taB^y+ffiCfcOCuJRl 1 1 ©fgStcc uj& 

OKJ? : 1 0 0 ~ 1 0 0 0 nm) 112 £i£&-r*>. 
£©K. T i S i Nj&l 1 0 b©3jffiTttCuBSttJ5Kfi 

[0 0 7 0] S&tZ. S i O 2flfU 0 5±©T ijgl 0 
8. TiNJ»10 9. TiS iN|£l 10b. Cull 

1 i*<t^cu«i 1 2&<ttmte.tommmiz£t)mk 
tzzlhz*.*), m7\z7fi-r*mfrmm&ip$ii!ti&. 

[00 7 1] S i H tmmzJt: 9TiNI109 

aCSICT i S i Nj& 110 a#£j££tl&Kj££K 

[0 0 7 2] @8. 09 (a) iSJctf (b) tt&ZJtCH 
1 0 (a) *Uktf (b) tt. ^©»S©«S-?*XS!>tm 
(XPS) CiO»WUfclS***-r. 08te 
T i NJ& 10 9 at;tJn5S i gTp©«£*8iB# 5 




(9) 4#M¥l2-058650 

©^^©HSiLT^LT^S. 08*><59367!wS<fc 
Si H 4 ^©«g*ff^-3fc«^Ctt, T i Nj& 
1 0 9 aCtt£»©S i *^*nTV^<E>. S i 

flBLkS l*^6»*X8Ufcfc*8»*Ti 
S i NjRi^Cifcl-St. S i H4*.0*mz**) 
JS£ 1 0 nm©T 1 S i NJftl 1 0 aiHMl&Ztl&Z.h 
iZtzh, 

[0 0 7 3] 09 (a) 43«ktf09 (b) it, *t\? 
n. S i H 4 #K«:Slt2>ri:{Zj;-pT^$nfcT i 
SiNfl 10 a. £J:tfS i H 4*«*JMfO»fcV» 
TiN)8l09 ai^tnST ilfXPSC5X^h 
;U (T i 2 p) SrSiLtV*. 010 (a) fe<fctf0 1 

0 <b) it. ^-n^n. S iH 4 *S*§^2>21i:fc«k 
-?TJ&£$ftfcT iSINHUOa. S i H 4 
*g£gttTVv£V>T iNI10 9 a Kl^iftS S i S 
^XPSOX^Wl/ (S i 2p) *^UT^So 

[0 0 7 4] 010 (a) *e«5M<t5t. SiH 
4§Bt;:J;9fta3c£:ft*:T i S i Nmi 1 0 a©«B*3 
J:tfW»fctt. s i -NfS£©##J>t§gj?)Sn£o S i 

H4gfifcL©«&. S i -Ntn^tmmttixa.^ 

(010 (b) ) . Si -N&&ttT i -N£&tfct& 
L/TCut^-r^aJS&dt^u©^. S i -N&££-g- 
tfT i S i N^tt. T i NAgiHs&LTC ufg^©&ft 
^CSEAimtS. ft*5, 010 (a) &£Zf 

(b) S i H 4§kBlZ£.r>~CT i -0»**W* 

[0 0 7 5] T i NJK 10 9 b©^®T s b(^«©E^^ 

011.012 (a) £«fctf (b) ^^1X01 3 (a) 
*5«t^ (b) C^-f. 01 lttS i H 4#g£gtffcT 

1 NJK 1 0 9 blZ$£t\Z>S i ®^©«S«rgffl*>^© 
Si^©B3l!c«i:tT^lx&^©T*2>„ 01 1**5916 
frfc«fc5fc, S iH 4 S8i : &ff^ofc«^Cii. TiN 
mi 0 9 birtt^S©S i «tfr«tlTV>&. U75>U^*t 
6, T 1 NJR 10 9 a«DS^t^-pTV^OH S i 

®^©*g»i*®tf> 5 ©a?$ 1 1 % izMmz&T-rz> t 

^•5 -TTCa^fci^^^lz^rt. S i 
H 4 ftg{C;J:»3^fi!c*n'5T i S i NJ»1 1 0 b©i?$ 
li4nmTiD. T i Nflg 1 0 9 a©«^-£itfeUT4 

0 xomtftvr^z* unit, n j^^XT^is 

fcitj. T i N8& 10 9 b©ffiffi*S|Sl±U-ClriSJl£fc 

sat-*.. 

[0 0 7 6] 01 2 (a) fci;Z^01 2 (b) it, ^tl 
^ti. S i H 4 SS*SVt^^i:t'J:oT^fiX$nfcT 

1 S i N^l 1 0 b, 43.J:tfS i H 4 M«S»tV^^ 
ViTiN110 9 bfc^nST iSTXPS©X^ 

(T i 2 p) £iSUt^&. 013 (a) i5«tlX0 
1 3 (b) it. -Wen. S iH 4 #S*S^2.J:it 
•t-^Tigfig^tlfcT i S i 1 0 b. 43itfS i H 

o 



o 



4«B*ftttTWfcl*T i N&l 0 9 bK-giftSS i 
fl(?XPS«!)Xt?h;p (S i 2p) *wl/r»S. 
JO 0 7 7] HI 2 (b) frZmiofrfl^iZ. SiH 
4&B£§ttTH?iHT i Nfl£l 0 9 b©SW~CttT i 
-OlS&at^M&JS^tft-aT^S. Z.t\\t. *£W> 

oejgtoEfiTsjcjcOT i nj^i o 9 bommzwut?- 

(T i Oz) #^tf3tl2>fc#Ti&2>. S 1 

H4^gCJ;»3JgJ5E*n&T i S i NjRl 1 0 b<D$tm 
Ttt. S i -N££#£ffiM&*§&<i:?S-DTi5»? (01 
3 (a) ) , Ti -N^-&©#ffife|g*e,ni. 
[0 0 7 8] 3#;*y*©|&. TiSlNRll 

0 boswcttc u*©jtdEfta*gj:5fcv«ifc«:iR9j-r 

S. 

[00 791012 (b) «fc3fc. S i H 4 «g 

ftSttTHte^T 1 N|g 1 0 9 bOSMJ'ttT i O 2# 
»J**tlT^6. UfrL&tf'a. H©T 1 O zttttJR;* 
V*©ttfcfrft3H jS04«5»fcJ:oT^KB*arn 

tit-eg&W, Jg^tl/TT i NJ&l 0 9 bOSfflfctt 
C uJ&©g?frfi&g#Sg£T 2>. S i H 4S®' J; 

•JJMJStlfcT i S i Nflgl 1 0 b©^®-T«S i -N 
JS-g-^^WJa^tftoT^S. S i 3N 4 75«H 2 S04 
iZ*Ff8tf.Z.t&e>W*>frti.*.5\Z. S i -N*S£ttH 2 
S 04t^-rS»Stt^ffi«6T«^©T, T i S i NJK 

1 1 0 btfH 2 SOim$lZ&K)mti-Zt\Z>Z.£iZtLV\ 

S i -N££m*b$£&#*S£T;&9. 

K -f&fr^. T i S i NJR1 1 0 b<Dmffi<Dfrt,lt. 

* v*mz<&£ftz c u -r *>\zn?*m$--tz> 

T£fcH©T, CujR©£#j£gttfg£L&^. 
[0 0 8 0] ZZ-e. T i NJS^l 0 9 Srlftigl-r^ODT 
iNHO 9©JP2C0VVTiB9rrS. T i N$l 0 9 
comZWl nm&TFiZtiZt, S i H 4 *B£fT&oT 
*>+#&/i!2©T i S i NJR 1 1 0«q*J&£tl&V>fc6 
t~, CuH-?OJS«iC*l»lfrsttl675t«TL. x;w-* 

-jn 0 6 <Drn&£.it±u&mm 1 1 3©Ba©»j-^® 

«2><it*1-S. T i NJ&l 0 9 0/?$*t5 0 nm 

«±fc^st, ±uemmi 1 3oig^cum 1 

1 uill2 CQiBWfis!)5H^«Tt5 

±8BE«&ill 1 3©ffii»}g#i#iQAU 
^g©i!)f^jiS*<ST$-B-*. «±©3SE&*^. T i N 
m 1 0 9 «J£ttr&RE0T IN110 9 ©J¥$tt. 1 n 
m£Lt*7 5 0 nmfitTK&jrf £©#a£Ui. 
[0 08 1] T i S i 1 1 0 £jBfiE-f5ISE© 

¥$#»«i 0 1 vmtvffliLxmwmrz. 
g«i 0 i<Das*t3 0 o-ckoeo^st. num 

1 0 9iS i H4*»6T i S i NJJgl 1 0)WI;/££ftS 




#W¥12-058650 
R&©5$&rt<&T-f&fc«>l::. T i S i NJ&l 1 0<DW 

iisuzm-rzmra&WL #$#s«i 

0 l©fi&7it50 0*CJ;Ot)!S5<^2)i. Tg?SB$l/1 1 
0 2, S 102JK1 0 3. fcitfS 10 2&10 5©&S 

£LhC!>a&fr5. TiSiNillO 
«r^-rSSR©^#ft:«fil 0 1 ©ffiSKi. 3 0 0TCE* 

500 K&nFizmfe-fzoDms l k 

[0 0 8 2] T i S i NJR1 1 0 £^f<rf£|&© 

S i H 4 ©^JEWS^te{"^HTItt^-r-5. S i H 4© 
#JEE#1 Pa«k0«<ft£«!:. TlNj8l09iS iH 
4&*>T IS1NK11 0#J&a&ti&KJ&4>3tttftt 

Tr&&*fc. t i s i Nmi 1 Qvmmzwr&mTA 

#*L <«<&:&. £Lh0a&4>&. TiSiNU 1 

0 £Jg£-f SIR©S i H 4©»JE(i, 1 P aeUtK&ST 

[0 0 8 3] £TF. 01 4«WRWt*»S. ±3B¥«# 

S?V>A'l 14i. *2ft>Al 1 4 ©fqggtc&a 
Sft&U-fe:/* 1 1 5£. U-t^ 1 1 5<DPiUiZlStW 

?tt\fziia%m%i let. J*£^r>A'i 1 4 eggs 
nfc#scai 1 7, na^>Ai 1 4C39:MsnfcT 

DMAT^AD 1 1 8<fc. *Sf-*>A*l 1 4{~&a$ 
*lfcN 2 3JAPl 1 9t, KSftWtl 1 4C|3:@^ 
nfcS IH 4 ^AP 12 0. ^a^^^A'l 1 4(DftS5 
tfe^TD-fe^l 1 5t^|6]UT^aStlfe±gSlia 

1 2 1 t. -fe^ 1 1 5*3«tZJt±g?^ffil 2 1 iZ&ffit 

tirzftm&mmi 2 2i*«x.T^-2>. 
[0084] z.<D*mft%m<Dum$im<D®mmT<D 

[0 0 8 5] Affi^Y^/tl 1 4<Dft®&±%,ffl 

itL\s> Tif 108 <DwmmAjtz*m*&m. 101* 
wrt* 1 1 5©±ti9;gLfc^(c. m^o 1 1 7*a 
CTjtefirwn 1 4©^g5*^-r5« 

Dni^mi 1 6*^ii)$-&. mr^i 1 5* 

si;t¥3j#«&i 0 1 ttmm-rz. ¥g#««i 0 1 

<DMm<D%.%m8i&3 5 orefesj^t:. 1 

1 6©{il^l«:§9fSl-rS. *«#««1 0 l<DW&t>tfc& 
MSHzM&VtzZ. TDMAT^AD 1 18*?>HeT 
^UfcTDMAT^Afi. dtlCtOT IJ^l 0 
8©aSTTDMAT*W«EJt£:*gJ:b. T i NJR 

i o 9^ii«($ns. mfe<ommmmi>-fc.<?. tdm 

AT^APl 1 8*vf,03TDMAT©#A*^ltU, ^ 
*>oTN 2 ^APl 1 9*^N2$r3Sa^>;\'l 1 4© 
rtSSK^Afi. SS^-^ >/N' 1 1 4 ©f*jg?TN 2 ©^ 
JBE*^LfcS. &J3fcmiEl 2 2*S-!Hr^ 1 1 5 
*3«t^±S8Sffil 2 lCt^l^l/. ASf f >/tl 
1 4 ©|*?g?TN 2 y7X-74M*t5. dn^i 0 . 
¥^S«1 0 1 KW7tl;¥-M±lzmmtltiT i NJg 

1 09a«. m*><D$m*&vz,frit>iz. *<D&m 



00 
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2 £#ifc£-t*\ N 2 3|AP 1 1 9 A^©N 2©SA£#lt 

&1C, S iH 4 iAP 1 2 OfrZS i H 4*^A1" 
rnt«tOT i Nfl£l 0 9<0«BiCT 1 S 1 NJ&l 

i o*»«*a*i*. mmz. bammi 1 6 ©&«;£# 

i o i zma? 
[0086] <.mmm&2) mi 5*^02 o*imi> 

[0087] **3w*&Btt. 02 oi^snsj;^ 

txtz^mwmm 1 0 1 1. 1 0 1 ommizm 

&t< nizTtttmm 1 0 2 <t. Tsraafcua 1 0 2 
J;51C^{*»«1 0 i±»-it«$nfcs s o 2 jki 0 

3 t*ttx.T^S„ 

[0 0 8 8] S i0 2 «gl 0 3±lCttS i 3N4HIO4 
^«i$nT*lp, S i 3N4HI 0 4±C1JS i O 2 JK 
5*tlta$nT^2,. S i O 2 flgl 0 3. Si 3N4JKI 

0 4*j:^s i o 2 « 1 0 5 iz£^Tmr<ammiP&f$. 
$nx^So cosra<6fi«('tt, Tiffins® 1 0 2f- 
irrsx^-*-;u i06i. vUi—#-;i, 1 0 6 \zm 
i&tzsmm 1 o7ti5ffi£^ntfco. iE«ssii 0 7 
F*3Cttx;i— 1 0 6 ZfrLTTmimm 1 0 2 ir 

^««t3g«!-r€>±SSg2J6S/i 1 1 3#&tt6ftTH£. 
±g&E*SJf l 1 3tt, x;p-*-;n o 6*5«fcaqE$g}£ 

1 0 KD?mWl£&.T*1&m*Wo£. : 53-?y (Ti) i 
108t. T iJRl 0 8 ±lZt&mttitzT i S iNIl 

2 3<b. T i S i NjgU 2 3±l~{Ci£#£*a;fcCuJfU 

iK cuin i±izmmtirzcumi 

[0 0 8 9] T i S i Nm 1 2 3 tt. 1 0 

6 &±zf§a&m i o 7 <Dft®m±.{zmf&2ntzm&ttft 
(*$#«« i o i izmnmzmmtm±izBf$.tstitz 

8?#) 1 2 3 at. X;U-jJn-;H 0 6&£Zf®ifomi 

o 7©jSffl±t^$n^*¥Si5^ 0N?i#g£i o i 
izm&Mz¥fjum±izm&f!;nmft) 1 2 3bti;, 
■&mizfoCT&m-tz>. 

[0090] *mmK®<Dm0sa\ m 1 ommmmvm 
&tm%.2><D\$. m 1 9 Ks-t«fc t i & 1 0 8 1 

TiSiNI12 3©P B 11'T i NJg^iBELTV^^t 
^5^1C*S„ -r-eizm^fz^lz. T t S i N|gttT 

t. *nmmm<D£5ftmi&£?z>z.tizj:'). 
nmzm 1 ©§ns^©«£ £ 0 1> $ I5 i-e^fs £ t 

*«Ji6fcft*. fcfc, #HiJg#>S©4g£©J:?K. Ti 

m 1 0 8 tT i S i Nj& 1 2 3©rai'T i NflbWWEl, 
tt VT *> , Sg 1 ©fHi&iJlgTa^&J; ^ (C, 



T i S i NJ£l 2 3 a»-££*U>S i ©*gtt. 5®^ 
SS£U:l'a5l^^0^a*L^ 0 T I S i NJgl 

2 3 a <Dm2 «. In mRJiTJo 5 0 n m&TFlzmfet 
S©*<aiL^. T i S i NjJfU 2 3 b©Jl»$ 

tt, T i S i N«l 2 3 a©J?3«fcl5fc/h3 
©J&tS£UV, 
[0 0 9 1] £*T, 0H£#UUttj!)t6. £©¥##£? 

[0 0 9 2] if, 01 5Kk?J:51z. *MI#S&1 

0 1 ©^BCTSBffiMUf 1 0 2 SrJgfifcr S„ ^{c, 0 1 
6C*fJ;51~, S IO2JS (Hi?: i^l 0 0-20 0 
Onm) 10 3. S i 3N4J8S (jm : *<l 5 ~ 5 0 nm) 
104. S i 0 2 J» (J&J? : jftl 0 0~1 0 0 0 nm) 

1 0 ezmizmnLtzmz* *jv^^y^-m^u^ 
nx-vj-yvtetki mr-mmzmm-t & c t k j; ■? 
t. s i 02JK1 0 3*5«ktfs 1 3N4H1 0 Aonmz 

10 6*. SiO jilO 5©rtSfci2^ 

mi 0 7 ZMtiz-fz. rkvz y mnizB-r^oiz, h*y 

-1 X.yT->Vmz&r)7,)\r- *-;H 0 6©/^?©^ 
^«rff^^fc«i', fja«St@^g^J;0T i|g (JR 
^:*?I0. 5~10nm) 1 0 8 ig|^T-(b#WSvJi 
fiEfitt(ZJ;0TiS iNjg (|»?:*«ll~5 0nm) 1 

2 3 £i€8Tf 

[0 0 9 3] ^W^UifiESttt^ST i S i NJSl 2 

3 (DmW3mtWf<0^ o \Z LXftti 5. T i JR 1 0 8 

3 5 cci-fio^-rso ^ftssi 0 1 &%.%m&iz3i 

SUite, ASf ij C>A'©f*9g{CHeT^LfcTDM 

AT*3i:^s 1 H A zmmz&Atz>. ^©i^. TD 

MATO^E(J6 P a. S i H4©»ffii 1 P a tftZ 
«t51'. TDMAT^itXS i H 4 ©^A*«:Slf6-r 
£0 SA^nfcTDMATST iJKl 0 8©SBTS i 
H 4 £.fcfol.. T i S i NJ&l 2 3*t«|ifiS$n2.. *H 

mmmvu. mn-?z>T \ s i njbu 2 3©j?$*2 0 

[0 0 9 4] ^tC. 01 8(-*-TJ;5t. TiS iNJK 

1 2 3©^gn£ v N 2t/5XvfcJMtf £©&, ^ 
^«fil 0 1 fcWfcsraLkfcifcM*nfcT 1 S i N 
jgl 2 3 btt. l^f^>©ffi«*^6<)C§ttSfc4?) 
fc. ^©?5ffi^|fi)±-rSo ¥^S«1 0 lfcS 
B^¥®±tit«$tlfcT i S i Nl»l 2 3 att. |iK 

z-xDGmzfct/vii&m^tzibiz. ^<D®mwg4t 

Li^V^ N 2 ^X-7^©#g^T i S i NJKl 2 3 a 
&±&T i S i NJ» 1 2 3 bl'^AS^S^O^Ttt. 

[0 0 9 5] 01 9t^-Tcfc5lc. T i S i Nm 

1 2 3©a®lc«jSMtv®J«Sffii3i: 0 C uJK : 
««J5~2 0 0 nm) 1 1 1 fciHW*. fe/£U C uJK 
1 1 l©««tt^^a«l 0 1 ©*3ftg?©«.fr2>. 
Cumi 1 Cuj^l 1 l*3J:aCTi 
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S iN&l 2 3b©«®*H 2 S0 4 Tifc#LT^6. m 
m*V*miZ±iQC\im: <J&J?:»10 0~1 0 00n 
m) 112 ZimtZ. £©IK. T i S i NJ& 1 2 3 b 
W^STttCuj&tefiggLftK S&ir. S iO 2&1 

0 5±OTi«l 0 8. T i NJ&l 0 9. TiS iNJ| 
12 3, C uj& 1 1 1 *5<fctf C uj& 1 1 2 fc-fmSteW 
«*«sfc: J: 0 ^ 1 1' J; 0 . 02O©«fc"5&¥# 

[0 0 9 6] JLCIT. N 2^XV{C#gLfc^0!)T i 
S iNIl 2 3 a*i«fct*T i S i NJ&l 2 3b©J?S*r 
SiSS^m^ (TEM) T»IS£L;fc«8m£02 U-w 
■f. 02 lftZ>Wt>fr-f3.£5lZ. T i S 1 NJ&l 2 3 b 
©JS£tt. TiSi NJ&l 2 3 a©J¥£J:0 
oTI^£. Jlfttt. TiSiNil23 b#N 2 ^5X 

[0 0 9 7] JfctC. TiS i NJ&l 2 3 a&<ktfT i S 

1 Nj&l 2 3b©fifi£*5«kt)Cft;^)i*XPSt'J;0» 
#ftfd3££02 2 (a) *5«ktf (b) 7J>£02 3 

(a) £J;U: (b) iZmto 02 2 (a) *3<i:tf (b) 
tt. -tn^n. T i S i N&l 2 3 a*5<ktfT i S 1 N 
J&l 2 3bt^£tt£T lflC?4>XPSX1?M' (T 

i 2p) £S!j$£L;fc *>©-?*£. 02 3 (a) *3<fctf 

(b) te. ^-ft^ft. TiSiNI123 afcJttfT i 
S i Nj&l 2 3b{^^nSS igfOXPSX^h 
)[> (S i 2p) £»K£Utt>©T;&2>„ 02 3 (a) * 
<fctf (b) £>5916#>tt.l:3fc. T i S i NJ&l 2 3 a 
*5J:tfT i S i NJ&l 2 3b«'#£n5S i ttS i -N 
£V>5*S£-^!i££-3TW>£. d©fc<&. T i S i NJ& 

1 2 3 attC u®^©tS»«r^{^±-rSJl<i:^T€ 
£. £&. T i S i N&l 2 3 b©SBTtt, Si-N 
j3£#£EW£&oTV>£fcJ&. T i S i N&l 2 3 b 

[0 0 9 8] 02 4teTi S iN&l 2 3aM«T i 
S i NJ&l 2 3 bfc^jfctlSS i ^©SffiSrSBrt^ 

-5 T i S i NJ&l 2 3 a. T i S i NJ&l 

2 3b<hfc£^ffifcJ:tfrtg6l::£g<DS i ££A/V» 
5„ T i S i NJ&l 2 3 al~#£ft£S i ©«£tt, Sg 

1 <D-£mem.z&nz>T i s i nj&i 2 3 at^tvr 
0 6 <D$si%>&.zf±mmm 1 1 3©p B i<DU-^mjffi*. 

!f§ 1 ©SfeKM©€£ <fc 0 <b £ 6 S £ t& ^IIE 

[0 0 9 9] CtT. Ti S iNJ&l 2 3*%a-T2.IS 

©¥3$#a*gi 0 1 om&owt^miz-D^xmm-r 
1 0 1 ©figat2 5 0 ic<fc o<g< 

£, TDMATiS i H tfiRfo-? -f*fc 
J&C. T i S i NiJIl 2 3©i£fBCH-f£KJP s W=£L< 



g<&2>„ 0 1 ©2&a^<4 5 OtJ: 

DSKftSt. TDMAT©^J§?^75<lxbl$>*{Kj|iS 
»SittJl{^T-r5fcftK. T 1 NJ&l 0 9©gfc£&« 
tt^iST-TSo £U.©Sm*>S. T I S i NJ&l 2 3£ 
«6«f-T2>IS«©*^S^l 0 1 ©}&£H. 2 5 0 t£t± 
*»t>4 5 0'CRT»'l9:^-r2>©^a*L^. 
[0 10 0] T i S i NJ&l 2 3Sr^t-ilS© 

TDMATfeil^S i H i<Dftf£<DWLl&imzi^X®. 
Wr^. TDMAT©#JBE#3Pa<kg. S iH 

4©»JBEdto. 5Pa«tO«<)il.t. TDMATiS «t 
tfS i H 4 *^T i S i NJ&l 2 3)WI5fi££n'&KJt>© 
i£S#«S;Tf T i S i Nflgl 2 3©^fi£CS 

^SBm&^U «±©affi*^, T i S i 

N&l 2 3*Jgj£-f£iiS©TDMAT©#JEf:i3 Pa£l 
±, SiH 4 ©#JEtt0. 5 P afiUtl::aS!5rf&©#M 

[0101] T i S i N& 1 2 3 £J#Brf £&© 

T i S i NJ& 1 2 3 ©j¥S©»:^S«'OViT»JWr 
•6„ T i S i NJ&l 2 3©JI?£fl*l nm^Ti^Si. 
N2y7Xv(c4gBL-Z!:«©T i S i NJ&l 2 3 a ©J? 

£ o . c u ®^ ©tsi»*i55±-r stttejws 

"FT*©-?. x;p-*-;h 0 6©Pa*J;^±aSfiBI9@ 
1 1 3©P«1©'J-?H8IE#tf;*:-r£. — TiSiN 
& 1 2 3©JSS#5 0 nmftlttii:. ±SBtEi&fUf 1 
1 3©»rffi«j£CuJ&l 1 lM^CuIl 1 2©0rffi 

aw«i!i«&6ii*wsT-r&fc*fc. ±S5ts«aiii 1 3© 
EJajfi#w<*s*u *s^gs©s«i^jt«*«T*-a- 

2>. «±©Sl4*^. T i S i NJ&l 2 ZttimtZte 
©T i S i NJ&l 2 3©J?5*tt. lnm«±!lO5 0n 
mOTt'Hi^-rs©^* L if*. 

[0102] **ig^{-i3tti¥^^g©SSjgtt. 
0 1 Axm^tz*&tomm<D®mmm%tA7<D&$\zW] 

^-V>/S1 1 4©(*|g8^§CI3l»L', T ij&l 0 8©* 

mm/viz*m&&w.i 0 1 1 1 5©±cs9: 
■ufcafc. g^p 1 1 7tii;T*aft>rti 1 4 
©rtsu^s^t-rs. ^^7U&^. jbDS^SMfl 1 1 6 
£f£i&£-a-. -y-t:^^ 1 1 5*®i;t*«#»«i 0 1 

£ft)!&f <E>. ¥S«:S«1 0 1 ©ffl£©£?!?Sffi# 3 5 
orfc*6J:5fc. taiSMIMSl 1 6©{Jt!**i9tiJ^o 

i o i ommtffeftm&izmm l tz . td 

MATiAQl Hji^HeTtifRlfeTDMAT*, 
S iH4^AO 1 2 0*vf,S i H Z\tHZ 
«t0T i&l 0 8©SlorrTDMAT#S i H 4 i:R^ 
U T i S i NJ&l 2 3#J««£n&. ffi£©l5P*Wjl 
iiUfc?.. TDMAT^itfS iH 4©^A*{?lhL, 
ftt>-3TN2iADl 1 9^6N 2 **S^-V>A*1 1 
4©ra^A-TS,, *S?V>A'l 14©|^g?TN 2 
©fl-JEtfSfc/feDtS. ?S«atflil5l 2 2*6lHr^ i 
1 5*«fcIf±g?mSl 2 lK«A*ftl6U *ffi^+> 
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o, *mi$&m o i {cwf?4¥s±c««snfcT i 

S i Njgl 2 3 att. H-f*>©Sjg££tt. *<D®g. 

*^±-rs. ^©^ra^siatfc^. js^sasi 2 

2 £#lt3i2\ N 2 gAPl 1 9^6©N 2 <Z>&A£#lt 
-f*. gfilfc, 1)0^^1 1 6CDSrf££#it£ii-. Jt{£ 

ftwn 1 4^scHttL^^. ¥3j#sjgi 0 1 

[0 10 3] (£fclg&ffi3) 03 7£#ML 
toJtS. *56^t3±i^^g©|g3 05IJfiJgS«rlft 
03 1*^03 7Ttt. 01*^07tC^Lfc 

(0 10 4] #¥$#£Bte. 03 7iZ7fkZtlh£5 

ftfc*3i#ai£i 0 1 1. *m#&m 0 Kommizm 

&2fttzT$i$m® 1 0 2 T^EH/l 1 0 2 

J: -5 l o i±Ki#«$nfcs i o 2 &i o 

3££<§*.TV>*. 

(0 10 5] S i 0 2 mi 0 3±KfiS i 3N4J&I 0 4 
tfig&^nT&O. S i 3N4J&I 0 4±(CttS i 02$ 

1 0 5#it«;*nT^S. S I O 2&1 0 3. S i 3N4 

ig 1 0 4&&ifs i o 2 jKi 0 siz&vTmmt&mtf 
M&tatxT^z. zomffiimmizit, y&smm 1 o 

2 Kst-f 1 0 6 1. 1 0 6 
iz&ta?z>g&mm 1 o 7 nr* k> . satus* 1 

0 7rt(CttX;U-*-JU 1 0 6 *^LTTg?S2S@ 1 0 

2izn$.mizim?z>±$ffiimmi 1 3#ia:tt6nT^ 
C0106] ±g&E*8jf inn x;i^-#-;u 1 0 6 

&±Zf&mm 1 0 7©rt<Bi®*«tZ/Jgffl*«^J;5^ 
> (T i) jgl 0 8£. Ti«l 0 8±i:itttSnfcT 

1 i NJgci 0 9<t. T i NKgl 0 9 ±K:ifc«$n*:T i 
S iNlllOi. T i S t NJK 1 1 0 ±lZMtitt<tltz 

mmztifzcumi 1 1 . cu«n 1 1 ±ci§ia$nfc 

Cu«l 1 2i££A,-?:fc9, T i S i N$U 1 OtC 
ull 1 1 £©!¥«::«:. tr-i<tm (CU3SDII 

2 53&^fi£*nT^4« 

[0 10 7] t i s i nj&i o 9»i. ;uu-*-;n 0 

6fc«toBB«(jsi o 7 <Dt*i®m±izmi$.2fttzm&uft 
(.^mwrnm o 1 izmn#>izmLtim±izmf$.2txtz 

BS#) 1 0 9 a t . X;U-*:-)l' 1 0 6 &£Zf&mM 1 

0 7 <Ds£m±.izmi£2nrzX¥-$ift (*mmuRi o 1 

t~*SMK Wr&B± ngg#) 1 0 9 bile. 

<&gl-&t;TES'Jf l^«tr. TiSiNtllO 
ft, X;K-JH0 6*SiOJB2Sl»l 0 7©fq#M± 

c^^nfc^ags^ (*3i#«igi o i kjhscwks 
a&ffiitjgj&snfcgjfl-) 1 1 o at, ;u 

1 0 6feJ;affi«8«l 0 7 <Djm±lZM&Ztltz*¥$t 

ft wmft&m o i izmfttoizw7tL&±izM&2tx 



88#) 1 1 Ob-tlx. i^gl^^TEgiJ-rs. 
[0 10 8] &>±<Dm0Z*&m-thZ.£\z£-oT. 

«1 1 SWW^'J-i'SiS-fr^-rsttdtT^. * 
fc, X>l/-#-;H 0 6*<k^±gfEi^@l 1 3©XU 

£fttt, T i S i NJR 1 1 o tc um 1 1 1 L<Dfm\Z 
Wt»1tCu%S \m\ 2 5l:i^T, T i S i NJ&l 1 
OtCuHfU 1 1 £©ra©£Sf£#|6l±U CulS^© 

[0 10 9] «TF. 0®£^!iLft#S. £©¥3*#g 

[oiio] £-r. 03 it*-r«fc5t. *$#«&i 

0 \<D$m\z-?mmmi o 2£j&j5rf£. ^k. 03 

2fc*-fJ:3K. S i0 2 « («S«:*?J1 0 0~2 0 0 
Onm) 10 3. S i 3N4J8 (MM : #J5~5 0 nm) 
104. S 102i (iH:«100~l OOOnm) 

1 0 5 zmizim Ltzmz. u v^7^ «tuc k 

T. S i0 2 J»l 0 3i5J:^S i 3N4JKI 0 4©F*3g?C 
10 6*. S i O 2JK 1 0 5 ©rtgBKBBH 
$1 0 7*fetfC?Z> 0 ^{:. 03 3\Z*-f£5lZ. 
-fXy^>^ffiCJ;0X;k-*-;H 0 6 <DfeSl<Dftm 

J¥:ifl0. 5~10nm) 1 0 8 £, JRHT-fb^WSvffl 
fiUSfeJ'J: DTiN«10 9 *«err2», ttVk. T i 
NJKl0 9©«ffi*. N 2 7 r 5X"7l:i§S"£"2> 0 £1© 
KS. ^#S«1 0 1 lcTO&¥B±Kit8(£nfcT i 

Nmi 0 9 bfi. m*xDffim*®\&mz%itf2>itib 

fc, ^cdSS^±-T2.o -^r. *«#««i 0 it:S 
jS^¥li±lC««$nfcT I 10 9 att. 

[0 111] 03 5lC*fJ:5fc, T i NJ^l 0 

iaK* 3 0 0 t:£(±{CfiOs^L. T i NJK 1 0 9 ©*ffi* 
S i H 4 C*Bf SRJPfl* l 5^K±fc1-*i, T i N 
J&l 0 9 a<D«®l'ttT i S i N&l 1 0 a*iJB^$ 
n. T i N«U 0 9 bCD^ECttT i S i NJR l 1 0 b 
#j&s;*n&. -tOt^. T i S i NJ&l 1 0© 
SBKttS i ^ 05^ : 1 ~ 1 0 nm) 1 2 4#fi£&t 

[0 112] ^(3. S ISgl 2 4©«ffit*lSWSffl)« 
fiffi(tJ;-3TCuJK (fl&¥:£)5~2 0 0 nm) 111 

s:i«si-rso fcfc*u cujgi 1 1 <Dtmte*mw&WL 
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1 1 0©7&&j3«ktfT i S i Nil 2 3<D*m\ZS i H 

«ffl-r»Ct«tr*S. ^©«fc5ftflS#»J©i»li:L<T 
tt. 5?->9> (S i 2H6) , b>)zsy> (S i 3H 8 ) tf» 
W^nS. *fc. ±a©HJS^®1?«, Cull 1 1 

^W^JifiEfittt J; 0 C ul 1 1 1 ©«a*ffft 5 C t 

%t^^o jjffioiiieKBTri*. cuii 1 2© 
Jtatfc««^ y *ft*«ffl UT^&jJt. 1 

0 6*<ttffiB«(JSl 0 7*m#>&tSZ\ttf-V£Z>imJ} 
[0 1 1 8] ftlfc«UT-f*>«|tt^** 
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[0 1 ] ^aWfcJca^^^SwSBfi^teODS 1 
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[09] (a) (b) fi, #5£WodS5 1 ®SiJS«? 

(a) tt. S i H i mB*&VZ>Z£i,z&-oTBf&Zti 

fe->u n >ttm&* >®iz$£nhT i i?x p s 

b)l (T i 2 p) £j*U (b) liS i H 4 #g 
fcgltT^ftV^W^JIKSSnST i ®^ X P S 

HP (T i 2 p) £tpLTH2>. 
[010] (a) ii<fctf (b) tt, *»9!®S?§ 1 

-> 'J □ >ttmt?* >®<D«iiM3<}; tf(*3g&£. XHSft 

(a) «. S iH 4 SS«rStt«>C:<i:tJ;^T^^n 
&->'J a >ttmt?*>®iZ$£i\Z> S i SfX P S 
MP (S i 2 p) £SU (b) ttS i H 4 #g 

X^h;W (S i 2p) ^L-T^S. 

[sin *fm<D%i i ©»g»tifc6v»T. 

mzmr f3.¥ffi±lzBi$.2 titzis «J n > 
[012] (a) (b) tt, *^©^io5Hi« 

mmiz&^x. *&&&wzmm¥-m±\zBf$.2nrz 

(a) tt. S i H 4 Sg£SttS£<hC«koTJgfi££:h. 
&->'J 3 ZttWCif'* >®lZ%3Ltli>T i ^X P S 
7>1&h)V (T 1 2 p) SttkU (b)ttSiH 4 ^g 

*«*trir>a:v»aifc^>iifc**n*T i gc^x p s 

(T i 2 p) *jSLTV»*. 
[013] (a) *5J;tf (b) ft, *2£>8©fg 1 <D^Jg 

-> »j □ >d*aMb^ >ji©«bm3 i^g?*. xmt 
irfftytmz.*. k> torn vtds&zmr 7 t& 

(a) tt. S iH 4 *g£gtf£C:tKJ;oT^fi££*l 

X"^ MW (S i 2 p) (b) teS i H 4 ^g 

X^MP (Si2p) **l,TV»&. 
[014] *fgggKJ:£¥3^gg©&iigg©£a^ 



ffiW»f®0T»2.. 
[015] *89JKi;*¥g#&g©mfri£©?62© 
HJg^SSrUJW-f 4fc*e>©Ig»f®0T» -5. 

[016] *ftwiz£z>*mi$mm<Dmmijm<Dm2<D 
[0i7] *f&wiz£2>*m&mm<D®m?jm<D?&2<D 

[018] *«Et::J;S¥S#£g®8«g77te©Sg2© 

[019] *f6W«C«fc2,^ttgg©Sajg^©^2© 
[02 0] #»^C<fcS¥&#i&g©Sli2©0|J8^£ 
[02 1] *^<D^2©H«fiJg®{C*3^T. 

wzmzts.wm±izimzt\iz'> y n >3*»is^ > 

£*im^>Jf©Ji!££. tt«UT^-r^7 7T?J) 
[02 2] (a) (b) it, *»iJ3©Sg 2 ©HJg 

> U 3 >^^b^^ >Jf ©3E@:fc «fc [*lgB<t . 

>Jl©3?ffli3j;tfrtg&*:, XiK>tS-?^ffiicJ;Ojffl^ 
2ft&T igH^XPSX^WW (TI2p) £tS-T 

[02 3] (a) (b) ^n^n. 
s^©*is»tR&&^T. *m&mmzm.ts.¥ft±.iz 

'J n >^W§lt^^ >Ji©S®*5 iW8 

\Z£t)WZ.$t\tzS ififOXPSX^Nl. (S i 2 
p) 4/Tt^7 7T*S. 

[024] *^©s2<D3y6^fc*3v^T. *mwm 

WzW : iti¥W±lzmtfc.Zt\rzzs 'J a >^Wg<fc^ > 

[02 5] St*CD^«:gg(DSSii77fe^-rxe»fffl 
0TS2>. 

[026] '&*<D*mw£m<DMmjjmit7si-rx®mm 
[027] t¥*o^#gg<Dsaji7yfe^*-rxe»rSi 
[028] ^(D^m^mmomm^m^mtxmwim 
[029] se*©^s^g<os3M7yte^ne»fiii 

0T&£. 

[03 0] 6e*©^#Sg**-r»riB0-t?*S. 
[03 1] *52^{3J:S^^gg©§!ji7Jffi©^3 0 
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[032] *fgWI'«t i¥9M*gBO»-i^tt©^ 3 © 
[03 5] *^(C<tS^#SSCDS«i^»OS30 

[03 6] *ftw\z±z>*im&m<Dmmji&<D&3<D 

[03 7] *SIWfcJ:S^{*^B0^2 0^JS^S* 

mm? <E>fc«e>©0f®0T;& *„ 

[03 8] *%WfcJ:S*#«:gg©S«^rttCffiffl-r 

*S©<0ffij£0Ti&a. 

[039] *^^t^«t2,^^^g<DS5i?5^fcffiffl-r 
Sgfi<O«|fie0TSi2», 
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